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MODULAR SYSTEM FOR SHAFT
PROSTHESES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a modular system with a
mounting apparatus for the mounting of shaft prostheses.

2. Description of the Prior Art

FR-A-2 727 857 shows a shaft prosthesis for a shoulder
joint which consists of a stem and a prosthesis head which
are connected to one another via a fixable ball joint. The
prosthesis head consists of a shallow spherical section, the
underside of which is to lie on a planar resection surface of
a humerus in order to completely cover off the resection
surface. A spherical body which stands off from the stem in
an inclined direction to the stem axis is divided up by slits
into lobes which can be spread apart by a thorn which is
driven into the spherical body through the stem in the
inclined direction. In the prosthesis head a spherical bearing
shell is worked in from the lower side which encloses the
spherical body during the spreading apart and blocks it at a
selectable angle to the stem axis. A disadvantage of this
arrangement is that this setting of the inclination must be
done in advance and that a considerable spatial imagination
is required of the surgeon. Since the dimensions of the
fixable ball joint must be kept small for reasons of space, a
plastic deformation at the feet of the lobes is compulsory
during their fixing and self inhibition is necessary in a
spreading thorn for safety. This means that, with all the other
advantages of this construction, the surgeon actually has
only one chance in order to definitively fix the coupling.

SUMMARY OF THE INVENTION

The object of the invention is therefore to achieve a
precise pre-setting of a shaft prosthesis of this kind. This is
achieved by a modular system with a mounting apparatus
comprising shaft prostheses which can be assembled from
stems of different sizes and prosthesis heads of different
sizes, with a fixable coupling existing between the stem and
the prosthesis head which allows different positions and
angular orientations between the prosthesis head and the
stem; comprising test prostheses which can be assembled in
different sizes analogously to the shaft prostheses and which
have a releasably fixable coupling which can be fixed in the
test prosthesis which is inserted in a bone in order to hold
firmly an ideal position and angular orientation of the head
of the test prosthesis with respect to its stem, which after the
removal of the test prosthesis can be transmitted with the
latter to the mounting apparatus in order to mutually fix a
stem and prosthesis head corresponding to the test prosthesis
in the mounting apparatus in the position and angular
orientation of the test prosthesis.

An advantage of this arrangement consists wherein,
through the modular system principle, fewer parts in the
prostheses and test prostheses are required in order to cover
a wide spectrum. A further advantage consists wherein the
test prosthesis is movably journalled relative to the stem
with its head during the insertion in order to bring the head
into the most favorable position with respect to the resection
surface and the articulation. The position of the head can be
fixed in the state of insertion into the bone and its function
tested. When the stem of the test prosthesis is inserted the
head can be replaced, the new head oriented and fixed, and
its function tested. The surgeon has the assurance that the
shaft prosthesis which is later inserted will fulfil its function
equally well.
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2

Use of the modular system is favorable for shoulder
joints, which have a comparatively low loading and there-
fore allow fixable ball joints as a coupling from the stem to
the head. The bearing shell is arranged in the prosthesis head
and has the same position relative to the lower side in spite
of the different outer dimensions of the head. Through a
radial displacement from the center of the bearing shell to
the central axis of the head, the latter can be changed in its
distance from the stem axis through rotation and can thus
cover a wider spectrum of resection surfaces which are
displaced differently with respect to the stem axis.

An advantageous mounting apparatus results from the fact
that it has first reception apparatuses by means of which
every stem size can be positioned and clamped in a unique
and reproducible manner, and that it has at least one second
reception apparatus which, guided, is displaceable relative to
the first reception apparatuses and can be guided after a test
prosthesis which is clamped in the first reception apparatus
into a unique angular orientation and position of the head
and fixed there in order to mutually orient and combine an
equally large stem and an equally large test prosthesis in the
same position and angular orientation after the removal of
the test prosthesis.

A mounting apparatus of this kind can be used not only for
the setting of shaft prostheses in accordance with test
prostheses which have been tested in their function. They
also permit, in the event of fractures of the bone which make
test prostheses impossible, the setting of the shaft prostheses
at a predetermined angular orientation, for example, at an
intermediate angle between a coupling axis parallel to the
central axis of the head and a stem axis of 130°, and a
retro-torsion to the left or the right of 18°.

Instead of a floating disc which is journalled in a coupling,
a fixable Cardan joint can also be used in a mounting
apparatus of this kind. The second reception apparatus must
basically be constituted in such a manner that it can follow
the adjustment movements which are possible through the
coupling.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically, a humerus with a joint head;

FIG. 2 shows schematically, a shaft prosthesis with a stem
which can be inserted in the humerus and with a head which
can be fixed thereon;

FIG. 3 shows schematically, a shaft prosthesis of FIG. 2
which is inserted in a humerus in accordance with FIG. 1;

FIG. 4 shows schematically, a side view of prosthesis
heads of different sizes for a humerus prosthesis in accor-
dance with FIG. 2;

FIG. 5 shows schematically in two views, prosthesis
stems of different sizes which can be combined with pros-
thesis heads of FIG. 4;

FIG. 6 shows schematically, a test prosthesis inserted in a
humerus;

FIG. 7 shows schematically, an extraction tool for a test
prosthesis in accordance with FIG. 6 with a sliding hammer
which can be applied thereon;

FIG. 8 shows schematically, an exploded view of a
mounting apparatus for humerus prostheses;

FIG. 9 shows schematically, the mounting apparatus of
FIG. 8 with an inserted test prosthesis;

FIG. 10 shows schematically, the mounting apparatus of
FIG. 8 with an inserted shaft prosthesis and with a torque
wrench during the fixing of the prosthesis head;

FIG. 11 shows schematically, a test prosthesis inserted in
the humerus during the fixing of the prosthesis head in a
preferred position relative to the prosthesis stem;
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FIG. 12 shows schematically, a test prosthesis which is
loosely laid into a mounting apparatus of FIG. 8 prior to the
clamping in of the prosthesis stem;

FIG. 13 shows schematically, an orientation of the incli-
nation of a floating disc towards the lower side of the head
of a test prosthesis which is clamped in at the stem; and

FIG. 14 shows schematically, a following moving of the
display for the position of the displacement between the
central axis and the bearing shell centre at the head of a test
prosthesis of FIG. 13.

DETAILED DESCRIPTION OF THE
PREFERRED EXEMPLARY EMBODIMENTS

The figures show a modular system for the monitoring of
shaft prostheses which have a coupling between the pros-
thesis stem 3 and the prosthesis head 4 which can be fixed
in a predetermined angular range and which can be fixed
through an apparatus in the prosthesis stem 3. Through a
modular system with combinable stems and prosthesis heads
of different sizes and prostheses 3, 4 and test prostheses
which are constructionally similar outwardly and in the
location of the points of rotations, a large variety of test
prostheses and shaft prostheses arises. The test prostheses
have an apparatus in the prosthesis head which permit the
fixing of the head in an ideal position with testable function
when a stem is inserted into a bone. This position between
the head and the stem is preserved when extracting the test
prosthesis and transferred to a mounting apparatus 1 in
which a shaft prosthesis 3, 4 which is built up of analogous
parts is brought into the same position and fixed.

FIGS. 1 to 5 show shaft prostheses 2 for a humerus 36
which are anchored in the extended marrow chamber 35 of
the humerus. The extended marrow chamber is provided
with a groove 18 which guides a fin 19 of the stem 3 and
lends a unique position to the stem. The stem axis 32 and the
axis 34 of the marrow chamber approximately coincide. The
prosthesis shaft consists of a warm hammered alloy, for
example in accordance with ISO 5832-9, and has four sizes
S, to S, (FIG. 5). The stem 3 has the shape of a trumpet in
order to achieve an intentional blocking during insertion.
Rotational stability is achieved through the lateral fin 19 in
the proximal region. A spherical head forms the coupling 5
to the prosthesis head 4. It forms an angle 41 of 130° with
the stem axis 32. The spherical head is provided with a bore
passing through the stem and is subdivided by elongate slits
into four lobes 48 which can be bent off. A spreading apart
of the lobes 48 is done by an expansion cone 40 and an
expansion screw 39 which is anchored in the stem and which
is turned in with a torque wrench 38 in order to limit the
expansion forces. The prosthesis head 4 consists of a cast
alloy (ISO 5832-4) and is executed in different diameters 46
and heights 47 (sizes a to i in FIG. 4). The lower side 23 of
the head forms a planar contact surface. Each prosthesis
head has the same spherical bearing shell 11, which is
curved by more than 180° in longitudinal section, and has
the same distance to the lower side 23 of the head. Between
the center 12 of the bearing shell 11 and the central axis 13,
there is a displacement 45 by means of which the prosthesis
head 4 can be rotated about the center 12 of the bearing shell
11.

In order that, as in FIG. 3, the prosthesis head 4 lies on a
resection surface 37, covers over the latter as exactly as
possible, and has a suitable height 47 for its function, test
prostheses 6 which are constructionally similar in their outer
dimensions are provided, of which the stems 7 and the heads
8 can be combined as in the actual shaft prostheses 2. There

10

15

20

25

30

35

40

45

50

55

60

65

4

is likewise a coupling 9 as a fixable ball joint 10 with a
similar position from the center 12 and with a similar
displacement 45 with respect to the central axis in the
prosthesis head 8. In contrast to the shaft prosthesis 2, the
bearing of the test prosthesis 6 is rotatably held in an ideal
position during the insertion by five setscrews, which can be
reached with a tool 44 through bores 43 in the articulation
surface in the inserted state, and can be releasably fixed after
this position has been reached. An inserted test prosthesis 6
is shown in FIG. 6. At the prosthesis head 8, radially
extending threaded bores 43 are provided in which setscrews
are turned in which fix the bearing in the head. Five
setscrews are distributed over the periphery in order that at
least two of them can be reached with the tool 44 in the
inserted state. A further bore 42 in the articulation surface
enables access to a threading for an extraction tool 49 (FIG.
7), at which a sliding hammer 50, 50a can be applied. For
a sufficiently large bearing shell 11 of the test prosthesis, the
extraction tool 49 can be screwed into a threading at the
spherical head of the stem 7 in order to bring the extraction
forces directly onto the stem 7 and in order not to endanger
the position of the fixed joint 9.

The mounting apparatus 1 in FIG. 8 consists of a stand 29
with a foot 51. First reception apparatuses 14, 15 for
prosthesis stems are connected to a sliding carriage A which
can be moved at a guide 31 along the stand 29, and of which
the weight can be partially compensated by means of a
spring 52. The sliding carriage A can be blocked at different
height positions with a screw F. Sleeves 15 which have, in
each case, a reception surface and a groove 18 for a given
stem size and which have the fin 19 associated therewith are
secured by means of a screw C in a unique position on the
sliding carriage A, 14. A screw E, by means of which an
inserted stem 3, 7 can be clamped into a reproducible,
unique position, engages at the sleeve 185.

A second reception apparatus 16, which is secured at the
end of the stand 29 via a screw 54 carries a cut open ring 53
of which the diameter can be adjusted to a slight extent via
a setting screw G. Into this ring is inserted a floating disc D
(drawn in dotted lines) which is illustrated once again
outside in solid lines 20. The floating disc D, 20, guided in
the ring 53, can be rotated into any angular orientation
desired. The outer bearing surface 26 of the floating disc 20
corresponds to the equatorial band of a spherical surface 27
for which a ring shaped counter-surface 28 has been worked
into the cut open ring 53. By adjustment of the screw G, the
floating disc D, 20 can be blocked at any angular orientation
desired. The floating disc 20 has a central opening 21,
through which prosthesis stems 3, 7 can be pushed on
without contact. In addition, a rotating disc I with the mark
H (FIG. 14) which can be displaced on the periphery and
which can be blocked at a predetermined angular orientation
with a screw K is provided on the floating disc. At the ring
53, radially insertable pins 55, 56 are provided which can
position the floating disc D as abutments in a predetermined
standard position which corresponds to an average position
of many patients.

In FIG. 9, a test prosthesis is clamped with its stem 7 in
the first reception apparatus 14 and determines with its head
8 on its lower side the angular orientation picked up at a
resection surface which the floating disc D, 20 assumes
during a cautions lowering of the sliding carriage A. In this
position, a mark H is rotated with the screw 30, K to a
marking at the head 8, which corresponds to the direction of
the displacement 45, and blocks in order to store the position
of the displacement for the shaft prosthesis 2 inserted later
in the mounting apparatus.
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In FIG. 10 the test prosthesis has meanwhile been
removed after the screw E has been released. The sliding
carriage A s first brought into a somewhat higher position in
order to position and to clamp the constructionally similar
shaft prosthesis 2 with its stem 3 in the first reception
apparatus 14. Then the sliding carriage G is cautiously
lowered in order that the prosthesis head 4, which is pivotal
on the stem 3, assumes the position of the blocked floating
disc, i.e. the plane of the resection surface, with its lower
side. At this inclination the head 4 is rotated until its marking
for the displacement agrees with mark H, ie. with the
displacement of the test prosthesis. In this position the
expansion screw 39 is tightened with a torque wrench 38 in
order to fix the bearing 5, 11 in a controlled manner. The
shaft prosthesis 2 now corresponds to the test prosthesis 6
which had previously been tested on location and can be
implanted.

The steps at the test prosthesis are shown in a sequence in
the FIGS. 11 to 14:

In FIG. 14 the head 8 of a suitable test prosthesis, which
has been inserted with its stem 7 in a unique position in the
marrow chamber 35 of a humerus, is oriented in accordance
with the lay of the resection surface and is secured in this
position relative to the stem 7 with the tool 44 through the
turning in of setscrews. With the extraction tool 49 the shaft
is gripped through a bore 42 and extracted. The remaining
setscrews are likewise tightened for the improved securing
of the angular orientation of the head 8.

In FIG. 12 the test prosthesis has been loosely placed on
the floating disc D. The sliding carriage A is first moved
downwardly in order to insert a sleeve B, 15 fitting with the
stem 7 in the first reception apparatus and to secure it with
a screw C. Then the sliding carriage A is moved upwardly
and the stem 7 is positioned in the sleeve B, 15 and secured
with the screw E.

In FIG. 13 the sliding carriage A is cautiously moved
downwardly in order that the floating disc D orients itself in
accordance with the inclination of the lower side of the head,
and the inclination is fixed by tightening of the screw G.

In FIG. 14 a rotating disc with a mark H is pushed in the
inclined plane of the floating disc D to that place which
displays the position of the displacement on the head 8, and
the rotating disc I is then secured with a screw K with respect
to the floating disc D. The state now corresponds to the
illustration of FIG. 9. The position of the test prosthesis is
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stored in the mounting apparatus 1 and the test prosthesis
can now be removed after the release of the clamping screw
E.

What is claimed is:

1. A modular system including a mounting apparatus for
the mounting of shaft prostheses, the modular system com-
prising:

shaft prostheses that are assembled from stems of differ-

ent sizes and prosthesis heads of different sizes,
wherein each shaft prosthesis includes a fixable cou-
pling between its respective stem and its respective
prosthesis head, the fixable coupling allowing for dif-
ferent positions and angular orientations between the
prosthesis head and the stem; and

test prostheses that are assembled in different sizes analo-

gously to the shaft prostheses, each test prosthesis
including a releasably fixable coupling that is fixed in
the test prosthesis, wherein a test prosthesis that is
inserted in a bone holds an ideal position and angular
orientation of a head of the test prosthesis with respect
to a stem of the test prosthesis;

wherein after removal of a test prosthesis, the ideal

position and angular orientation of the head of the test
prosthesis with respect to the stem is transmitted with
the test prosthesis to the mounting apparatus in order to
mutually fix a stem and prosthesis head corresponding
to the test prosthesis in the position and angular orien-
tation in the test prosthesis in the mounting apparatus.

2. A modular system in accordance with claim 1 wherein
the shaft prostheses are shoulder prostheses.

3. Amodular system in accordance with claim 2 wherein
the test prostheses include a coupling in the form of a fixable
ball joint between the stem and the prosthesis head in the
same position as the shaft prosthesis, wherein a bearing shell
is arranged in the prosthesis head and a spherical body
projects from the stem, wherein the bearing shell allows for
capture and releasably fixing the spherical body by set-
screws that are placed radially in the prosthesis head.

4. A modular system in accordance with claim 2 wherein
the shoulder prostheses include a coupling in the form of a
fixable ball joint between the stem and the prosthesis head,
wherein a bearing shell of the ball joint is arranged in the
prosthesis head.

5. A modular system in accordance with claim 4 wherein
a center of the bearing shell is displaced radially with respect
to a central axis defined by the prosthesis head.
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